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Abstract of JP2000252470 
PROBLEM TO BE SOLVED: To improve 
characteristics in an integrated circuit having mixed 
transistors, including Dynamic Vth MOS(DV-MOS), 
with different operation modes. SOLUTION: A 
semiconductor device is composed of a plurality of 
insulated gate field-effect transistors that include 
semiconductor active layers 5 and 6 formed in an 
insulating layer 3 on a substrate 2, rear-face gate 
electrodes 8 and 9 located opposite on a side face of 
the substrate 2 with a rear-face gate insulating film 7 in 
between, and a front-face gate electrode 1 1 on an 
opposite side to the semiconductor active layers 5 and 
6 with an front-face gate insulating film 10 in between. 
The insulated gate field-effect transistors include a first 
insulated gate field-effect transistor (CON-MOS) in 
which the rear-face gate electrode 8 and the front-face 
gate electrode 1 1 are separated in an insulated state, 
and a second insulated gate field-effect transistor (DV- 
MOS) in which the rear-face gate electrode 9 and the 
front-face gate electrode 1 1 are joined electrically. In 
this case, the rear-face insulating film 7b of the DV- 
MOS is made thinner than the rear-face gate insulating 
film 7a of the CON-MOS. 
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ffiltI104, 1 o 5i*g<o*Sffll(c, iiLfi;l^LD 
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mmti Lx-sts^mmmfrzuz. *£«&&***£& 

[0 0 2 0] *fE«t«Ste<D*«flc»Ktt. S«±tf> 
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[0 0 2 4] fiFattt, ±E*ffiy- MfcHJKtt. MJ* 

d«ffl»WKff^sB i mmt>m*tm\zm,*&2m 

Ttt, ±B*lfH«±lCpl!a)*85y-hflSSr»jR 
U ±B*2««fcnfflro*ffiy-h««|*»fiK-r*t 
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[0025] dcDX5&¥«#fiS«»jit;s*rm. a- 
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mwnnmcDMm) ant *^Hj<onsfi^!itc^s 

2^©S&5ft|? ; &-h , OMOSh7>y 
X^. IP^ "D y n am i c Vth MOSh7>y 
X^" (WT. DV-MOS) <»:, iI«OMOSH5> 
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Xtc£*Ji 3£^LT*e»B4*^fi£$nTUS. 
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<=>n. ifeiias4 t hLT«!ft;>'Ua>*(Oite»K^ffluf, 
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[0 0 2 9] mmm4f*UZ, CON-MOSffl©yU3 
>f£tt« 5 WTffiKgffiy- h*e»R 7 a £^ltjfct(6) 
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[0032] ^U3>«ttH5*fctt6±fc, ^-n-en 
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n am i c Vth" A*J<a*"rrt*a 
-\s-^frT~b7>iS7.?tf#mm<Dt2\tKmv t h*t 40 

m®7-bnm9<D*m#m&m6\zMTz ••«««•" 

[0 0 3 5] «®y- h«ffi8 K-^mJEE^f'MD 

tSCON-MOSTB, SiBy-hitefikK7 aWttff 
^OS-r^-St, h^^X^I^XUS'a.'Ut't* 50 
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CON-MOSOlHy-MW!7 
a £6 0 nmtffl*fWtP<IS^LTl^. -tOSSS. 
^Xl/-/3Jl't ; IMl*Tt6 0mV/Dec. £ 
9&M&tf C^tfi<t5^i ft. 
[0 0 3 6] Z\<D£o\Z. *5tw<r>-£:ij&&mz%z>*m 

fl-&BlTti. 2 FrtW^S h 7 >V7,$ 

(DV-MOS, CON-MOS) MTIiy-MftR 

[0 0 3 7] ^CD*#^^H1T«. ±^LfcS)^- 
h*^S?i'5£(' i '5a*CDf5^{C. CMOS K5>yX^ 

0, CON-MOS|i]±. ^«DV-MOS^±T* 

sxiiiiy- Y-m»m\zmmm&&feisnTi*z>. 

[0 0 3 8] I2tt, ¥«^SlfCt5^T, CON- 
MOSCioTM^tltCMOS h 5 >v J X^gf5»* 
*T»fBEg-C*-5. Z\<DM2 \Z&\1Z> h^vX^Wg 

is aKpgy-Fi^ (*^«) *«it«waf»«-= K-y 

SnT^&Of-ttL, PMOScDggy— h«1$8 b(C 
SftTt»*. *UT, P* Sffiy*-h«1S8 a\Z&-fZ> 

*isy- Mft«Bt 7 ©«« 7 c **. n* *®y-hmffi 

8bl:ftniiy- h^lK7<Dai«7 d«t0»<iS 
j££*lT<r>S. A*Wi:. gigy- b*fe»BI 

7»Sia7 d**6 0 nmS9ET*5©l:*tt, jg«7c 
li 1 0 0 n mil's- £&oT<^£,> 
[0 0 3 9] — JKrtw, CMOS h7>v*X*CDft-§SIH5f 

f/t-fxtf5ft»i:tt. *®y-h*«w«»f-. ft 

^M&cDBS^T^NMOSTtep' #'J->U-3>$r. P 
MOSTtin* 7l*U-> , Jn>«:ffll^-£)!^ _ g* { *-5. ^£ 

o, g®y- hm<i^^'«-r^.iss'(c. #u >-u=i>c2* 

y P -fe X O S ffl ^1 ^ £ & £ . 
[0 0 4 0] id^tf, ffi*fflCMOSh7>yX?« 

fc&r>-e>t>itmv>T.mz*5^Tmmi. &v$m<Dmmmti< 



( 7 ) 

II 

«J:tf«ttUt4>Ottttfl(R^#^&i{>T»«. ceo* 
£^<Z)xU a>f£ttH^Wg&i£f[«, NMOSCDEaffiCD 
ST. *7BOU-^««£*lB^c 

sr. io 

[0 0 4 1] 0 2lC*-r<t3^. *»^©*Jfi^!S{C^ 
5f«*8ilfH p* SEy-h«ffi8afiJ (NM 
OS«) cD*By-h^&|^jiS«7 c£. n* 
h*ffi8bfiij (PMOSffliJ) 0«Sy-MIil«7d 

<i:nmostp* gsy-hii^ffluiut^Tf 

?-7>)i-i)m z.K>\z<^t it+o/zmitwi* ens. 20 
[0042] otrtc d«*^^^ei»ssjg*te^-=> 

-Hioti, ¥##ggi ic&i^t. *tsy-h«e»w 

T. DV-MOS tCON-MOSWSgjtj&tp <7>»r®0 
[0 0 4 3] 0 3IC:fc^T. U 3 >^XA*£ 

R 1 SMLT, ^n*-7x^tc«wiga«2 0<D«B 

£x-y^>y (Act^tfR I E) -r^diKckoT. & 30 
-C>"j3>«ttB < t^-5£]ge2 0 a£Jgfi£-t3. OgC2 
OaO&iite. tzLx.li 7 0 nmgStti. 
[0 0 4 4] U-^X h/1*->R 1 E4tC*5 

smi^BW*ffiy-h«5<*He7., £. 6 0nralii!« 

fflU. «A«XH, :0, =1:1. *PI*JfiS9 5 0TC 

[0 0 4 5] 05 fc*l»T. «®y- h*6»K 7- , ± 40 
JC. CON-MOSSS^-W^S^ly^X h/l? — >R 2 

ot, DV-MOSg&tfWgSy-hifeildK?-, £|&3c 

[0 0 4 6] l/yXh/^->R2 5:^. E6I'*3 

<^t, itiixvi, mm{tmiz&-z>T> ±121*1-?^ x^ 

KXy^>yK£oT«ajl"fcDV-MOSgB#©«« 
fg«±t;i. ^k->Uu>A^^:S^2JigWSSy-h 
^17.,^. 6 nmtSi'^fiE-r*. £©&BSHfcte. it 

f£BE©fK$!&<fc*p£ffll<>. *A^XH, : O, 50 
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= 1:1. *PF*3fflK8 5 OICro&frfCTfT-S. ^©&gf 
fbTtSC O N - M O S «»TttJI»*fl:A«» t'Jtff L& 

if^6 0nmlJt'©CON-MOS 
SC» (HI©** 7 a) . *5<fct>*. KJP«tf&6nmS£ 
©DV-MOSgfl# (I31©«l*7b) <h£|fL;t. IK 

[0 0 4 7] B7t*HT. iffiy-HItft5#U 
•> I J3>J 3 0 0 nmSt*** (CVD) U fci^f* 

O0f^**tC*A-r-5= *-©f*. H^L&^toWl/v'X 
M^->*#'JyU3>J:l:ML, dn*-7X?<h 

BfcicTS. CintCckO. CON-MOSffl©«By-h 
118^:, DV-MOSffl©Iffiy-hti9ti«. » 

[0 0 4 8] H8l't3UT. fct*.ll &fl2->U3>»> 

6/«c-5ijife#e4^it^wiP<*ffibT. «ffiy-hms 

8. 9£it<s6&£r. «fc»!4±i;, # 

ux'j3>st«L, &mzMm?z>z.hiz£iommm 

[0 0 4 9] 0 9t3t5HT, fc<h;ttf. &%m3<D¥-tB 
fcS;6><=>«W«Sl£2 0 £. ^a6ffl.«Lfc->U3>-i7X 

£©£# ©iMasti, fci^tf. &3t£H^+©«^*p 

rttl lOOt, 6 0m i nCD^frlCTfTO. 
[0 0 5 0] dC7)<fc5(;:LT^J5fcL;t3IO£-fc-ti:SO I 
SffiSS2 0OSIW^fffll 1 fiffJg (C 
MP) CMPTB, &W£S«2 0©flffl$2 0 a 

W«l:<J;oT. «WJgS«2 0©flSB2 o a*«St>K» 
JH^tX-S. *:<D'&, Z.<Dtttit2tircih&2 0 alC#U 
fc<hA«0^L&U|/v?X h/t^->*-77.^tbfcS 

2 0a^fy'j3>l:^At5. ^nir<fc0. 010 
iZm-T^-oiZ. CON-MOS©y'J3>gttI5t, 
D V - M O S © -> U ^ >ffittS 6 <!: jjtin {Ci^Jt^K b 

[0 0 5 1] ^-om 0 1 IC^-T^OIC. MOS h7> 

Sr^K^UT, IP^4 nm£D*ffiy-hite»Kl OSr^ 

L. ^/^-y^y^Liy-hfffil 1 £^fiKf 

y-Mil 1 ^VX^tLfc-f ^>ffiAl3iO. 
v-'Jn>fiH4®5, 6rt©SII:LDD«« <^FE^) 
€r^PKb/!:f^. V- hmm 1 KTJj^fiiJtC-y-'f H * 
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[0 0 5 2] MOS h7>> 5 X^*^tf^:ElC- Sffllg 
fiUMt 1 2 *J?<i««Lfc«. a >^i? h*-;U£BBn L 

:3 >^ 7*7 i^l 3 f H. J1MI& 

2±nea^gi 4^^figLT. ym¥£#&Bi 

[0 0 5 3] #fgWO*J6^S8f~#£¥##lgii<7>«ig 
(134-06) tztiUX, U';^77^tl7f> 

[0054] ei i 1 14. *5&w<»mmwm<n$iwm\zm 

V-MOSCDgffiiScfctf^ffioy- hmS9, 1 1 **iiL 

S 9 ©-> 'J => >J£ttB 6 t=»r«««tt«9KA« d iiifl 

fflliirc£ -5. Af:TX<2miEjgg3 Ott. fci 
[0 0 5 5] 30 

[0056] ud^t. *ay- vnfo^v>mK^m.to(D 
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* «3«fctf/t>3=-x;l<-) OUPIW. m^SES)ig^OfRl± 

[0SCD H^f] 

[Bl] *B9i©**»IBf::«*¥i*fl:««<z>. 
ibff^-K<Ah7>xX*gB#£*T»rig0T*&*. 
[0 2] *X91®X;K9ttfc:fllS¥WttttB0>. CMO 

[0 3] *9raQ*MJ»lfifc«S¥*1ttWoK&C*3 

[04] 03(cj^<, sginecofisy-h 
ag»ro»rffl0T-$»5»„ 

[05] B4l:*<, SfllBB©*ffiy-h*e&fiitf>35 

[0 6] H5K8K. «2MS0;KBy-htt*K0f£ 
■taoWfffiHT?**. 

[0 7] 0 6fCigg<. »Sy-h«ffi^fiK«W»f®0T 
3bZ>. 

[0 8] H7K«E<. Kttl«J:^tl«)i$K. W£ 
&0>»rffi0T*>5. 

[09] 08K*?K. S«3I9€,fc-tf-f£O»riB0T<fc 
-£>. 

[0 10] 0 9K10K, &«ftgg«<7)CMP&<Z>»r®0 

[0in *%m<D$£miem(D9twM\z&:z *m&mm 
[012] tt*mf&<D*m#&m<D. r&simi^-h 

[ft^O&fl] 

2 3 ■•■«»*. 4-«H» 

I. 5. 6-yij3>gtti 7-XB 

y- htttMft. 7 a, 7d-Slffi«, 7 b, 7c-« 

2 6gjs, 7-,-miBe©*aiy-hife»i«. 7.,-* 

2lB«iBy- MfettN. 8, 8 a, 8 b, 9-Ii 

y-h«a, i o-*Hy-h*e»K. 11-y-h* 

ffi. Ha-#'Jj/'j3>, 1 1 b-#U*-f H. 12 
•••SfflttlMt. 1 14-EM. 2 0-S 

9FJMME. 2 0a-fl». 3 0-/W7^WilBK. C 
ON-MOS-aflfib^— HOMOS h7>vX* 
(«Hft*y-h«*«**h5>^X^) . DV-MO 
S-Dynamic VthMOSh7>yX^ (S2 
i»y-ht?fMh7>^^) . Rl. R2-Uy 
X hA^->„ 
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Conventional MOS Tr. 
(CON - MOS) 



- Dynamic Vth MOS Tr. 
(DV-MOS) 




Short 



[02] 



1 (CON -MOS) PMOS 
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[0 10] 



CON-MOS^-J DV-MOS 

■ 
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